Using multivariate logistic regression, we examined the prevalence and correlates of homelessness among youth enrolled in a community-recruited prospective cohort known as the At-Risk Youth Study (ARYS), between September 2005 and October 2006. Of 478 individuals included in this analysis, 132 (27.6%) were female and 120 (25.1%) self-identified as Aboriginal. The median age was 22 (IQR: 20-24). In total, 284 (56.9%) participants reported baseline homelessness, with most living either at no fixed address, on the street, or in a hostel or shelter. Factors associated with homelessness included public injecting, frequent crack use, experienced violence, having less than a high-school education, and not having been in any addiction treatment. Homeless individuals were at-risk for various adverse health outcomes. These findings indicate the need for additional interventions, including residential addiction treatment, to address homelessness and drug use among youth. r
Introduction
Homelessness is associated with an array of health and social harms throughout North America (Hwang et al., 1997; Culhane et al., 2001; Feldman and Middleman, 2003; Frankish et al., 2005; Nwakeze et al., 2003) . It is estimated that as many as 260,000 Canadians are living in absolute homelessness either living on the street, in temporary shelters, or in settings ''not meant for human habitation'' (Canadian Centre for Policy Alternatives, 1998). Moreover, of the 33,000 individuals estimated to be homeless on any given night in Canada, young people represent one of the fastest growing sub-populations. Youth now make up to one-third of Canada's homeless population, with approximately 8000-11,000 youth homeless each night (Canada Mortgage and Housing Corporation, 2001 ). In the United States, the number of homeless youth ranges anywhere from 500,000 (National Coalition for the Homeless, 2006) up to 2 million (Ringwalt et al., 1998) .
Interestingly, a new geography of 'homeless places', that is places of higher than usual levels of rough sleeping and single homelessness, has emerged (May, 2003) . While it has been previously suggested that place matters in the distribution of health (Rhodes et al., 2006; Macintyre et al., 2002; Diez Roux, 2002) , there has been little investigation of the causal pathways by which the local community or physical environment translates into health outcomes. However, it is probable that certain features and characteristics of a particular setting, neighborhood, or location are more important than others (Pickett and Pearl, 2001; Macintyre et al., 2002) . Therefore, to understand how the health and well-being of ''street youth'' may be compromised, it is necessary to consider both the physical and social spaces where individuals live their everyday lives. For example, exposure to physical and/or sexual violence, poverty and neglect, staying in crowded shelters and a lack of access to adequate hygiene (Feldman and Middleman, 2003; Roy et al., 2003; Fuller et al., 2003; De Rosa et al., 1999) health-related outcomes among individuals who lack stable housing. Not surprisingly, substance abuse has become a growing problem in this population, commonly used as a way of coping with stress, depression, or as a way to escape the harsh realities of being on the streets (Crofts et al., 1996) . Moreover, homeless youth more commonly experience a whole host of difficulties rather than a single problem (Martijn and Sharpe, 2006) , and generally face multiple barriers to service utilization making the treatment of various health concerns increasingly challenging (Nwakeze et al., 2003; Aidala et al., 2005; Carlson et al., 2006) .
Recent reports of rising injection drug use and high-risk behaviors among North American street youth highlight the growing risk of HIV transmission among younger age groups (Feldman and Middleman, 2003; Health Canada, 2003; Wood et al., 2006; Bousman et al., 2005) . Furthermore, the literature consistently demonstrates that in excess of 50% of homeless youth have some drug-and alcoholrelated problems (Goering et al., 2002; Klein et al., 2000) , which often arise following the onset of homelessness (Martijn and Sharpe, 2006) . In Canada, injection drug use is reported among approximately 38% and 54% of street youth in Vancouver (Ochnio et al., 2001) and Montreal (Roy et al., 2002) , respectively. Interestingly, there remains an absence of data on public injection drug use among street-involved youth, even though public injecting has been associated with extensive harms (e.g., HIV) among more experienced populations of homeless injectors both in our setting (Small et al., 2005) and others (Rhodes et al., 2006; Klein and Levy, 2003; Navarro and Leonard, 2004; Green et al., 2003) . Further, given that homeless youth are a ''hidden population'' often not connected to any traditional health-related system (Feldman and Middleman, 2003; Martijn and Sharpe, 2006) , little is known about rates of homelessness and the associated risks among street-involved youth. Therefore, in an exploratory study, we sought to determine the prevalence of homelessness in a new prospective community-recruited cohort of streetinvolved youth living in Vancouver, Canada. As a secondary objective, we sought to identify a unique set of risk factors, including drug-related risk behaviors, associated with reporting homelessness in our cohort.
Methods
The 'At-risk Youth Study' (ARYS, pronounced 'arise') is a prospective cohort of Vancouver street-involved youth that has been described in detail previously . In brief, snowball sampling and extensive streetbased outreach were undertaken in an effort to develop a representative sample of the city's street youth who are using illicit drugs. Eligibility for the study included age 14-26 years at baseline and use of illicit drugs other than marijuana in the past 30 days. At baseline and semiannually, subjects provide blood samples for measurement of HIV and hepatitis C (HCV) antibodies and complete and interviewer-administered questionnaire. The ARYS study has been ethically approved by the University of British Columbia's Research Ethics Board.
This present study was conducted to examine the prevalence of homelessness among street-involved youth, as well as the associations between homelessness and sociodemographic characteristics, drug use and risk behaviors. Homelessness, the primary endpoint in this analysis, was defined as having no-fixed address (NFA), or living on the street, in a shelter or hostel or couch surfing at baseline. In our cohort, homeless youth differ from other streetinvolved youth, with the latter being defined as those who spend a significant amount of time on the streets everyday but who are, at the very least, marginally housed (e.g., living in single room occupancy (SRO) hotels). Here we compare those youth who reported current homelessness at baseline to those who did not using univariate and logistic regression analyses. Variables considered included gender, age, Aboriginal ethnicity (yes vs. no), Downtown Eastside (DTES) residence (yes vs. no), education (ohigh school vs.Xhigh school), HCV status (yes vs. no), HIV status (yes vs. no), sex trade involvement (yes vs. no), drug dealing (yes vs. no), frequent crack cocaine smoking (yes vs. no), frequent heroin injection (yes vs. no), frequent crystal methamphetamine use (yes vs. no), public injection drug use (yes vs. no), shooting gallery attendance (yes vs. no), syringe borrowing (yes vs. no), syringe lending (yes vs. no), requiring help injecting (yes vs. no), recent incarceration (yes vs. no), received any addiction treatment in the past six months (yes vs. no), recent non-fatal overdose (OD) experience (yes vs. no), having been victim of street violence (yes vs. no), history of sexual abuse (yes vs. no) and history of physical abuse (yes vs. no). Frequent crack, heroin and crystal methamphetamine use were defined as use of greater than once daily. Unless otherwise noted, all behavioral variables refer to the six-month period prior to the interview, whereas ''history of'' refers to any time in the past. All variable definitions have been used extensively and were identical to earlier reports .
For univariate analyses, those who did and did not report being homeless at baseline were compared using Pearson's Chi-square test (dichotomous variables) and the Wilcoxon rank sum test (continuous variables). To determine independent predictors of homelessness at baseline, we fit a multivariate logistic regression model using an a priori defined model building protocol that involved backward model selection, adjusting for all variables that were found to be statistically significant at po0.05 in univariate analyses. All p-values are two sided. All statistical analyses were performed using SAS software version 8.0 (SAS, Cary, NC).
Results
Between September 2005 and October 2006, 478 streetinvolved youth were recruited into the ARYS cohort.
ARTICLE IN PRESS
Among these individuals, 132 (27.6%) were female and 120 (25.1%) self-identified as Aboriginal. The median age was 22 (Interquartile range [IQR] : 20-24). In total, 284 (59.4%) participants reported being homeless at baseline. Of these, 182 (38.1%) were living either at NFA or on the street. One hundred and one (21.1%) reported staying in a shelter or hostel while one participant reported current 'couch surfing'. Of the remaining 194 (40.6%) participants not reporting homelessness at baseline, most were living either in an apartment (35%), a room in a hotel (32%) or in a house (28%). Further, 89 (46.7%) of these participants and a total of 365 (76%) of the entire cohort reported being homeless at least once in the 6 months prior to baseline. When all variables that were associated with homelessness at po0.05 in univariate analyses were considered in a multivariate logistic model (Table 3) , public injection 

Discussion
In the present analysis we found a high rate of homelessness among a community-recruited cohort of at-risk youth in Vancouver, with most living on the street or in shelters and hostels. Being homeless was associated with various risks including frequent crack cocaine smoking, public injection drug use, and having been a victim of violence. Additionally, those reporting homelessness at baseline were less likely to have completed a high-school education and to have been in any drug or alcohol treatment in the preceding six months. The high rate of homelessness observed among youth participating in this study is worrisome for several reasons. Street-youth commonly have worse health outcomes than other adolescents living in stable conditions. For example, a Montreal study that followed the city's street-youth between 1995 and 2000 demonstrated that the homeless youth mortality rate was 11 times higher than the rate for youth in the general population in the Province of Quebec (Roy et al., 2004) . While HIV was not associated with homelessness in this study, homeless participants possessed many characteristics that put them at heightened risk for HIV infection.
ARTICLE IN PRESS
In this analysis, frequent crack cocaine use was positively associated with being homeless at baseline. While this finding is similar to a US study which reported that homeless male and female youth have a 1.75-2.27 greater odds of substance use than their respective non-homeless counterparts (Hoyt et al., 1999) , it is a significant finding in this setting given that non-injecting drug use, particularly crack smoking has been associated with adolescent initiation into injection drug use (Taylor-Seehafer, 2004; Friedman et al., 1998; Sherman and Latkin, 2002) . Moreover, recent literature has shown that homelessness among youth, in itself, can be an important predictor leading to the initiation of injection drug use (Roy et al., 2003) . Further, it is concerning that homeless youth in this study were less likely to have a high-school education given the evidence which suggests that having less than a highschool education can often promote initiation into injecting behavior (Crofts et al., 1996; Aidala et al., 2005) .
Participants reporting homelessness in this analysis were more likely to be public injectors. This new finding is of particular concern given that public injection drug use tends to be associated with elevated injecting risk behaviors and risk of HIV and HCV transmission (Latkin et al., 1994; Rhodes et al., 2006; Klein and Levy, 2003) as has been demonstrated in an older cohort of IDU in our setting (Small et al., 2005) . Importantly, a fear of interruption (e.g., due to police presence) has been linked with rushed injecting and may also prompt accidental syringe sharing and unsafe disposal of injecting equipment (Miller et al., 2006) . Reduced safety and hygienic routines (e.g., using puddle water to mix drugs into a solution) can further lead to vascular damage and bacterial infection (Rhodes et al., 2006) in addition to blood-borne diseases.
Findings from this study also indicate that homelessness was associated with having recently experienced violence. Given the public spaces which homeless youth often spend most of their lives, particularly in urban settings such as downtown Vancouver, this finding is not surprising. Homeless youth, including those in our study, are at-risk for and likely to be subjected to violence, whether they are themselves victimized or are a witness to a violent event (Huba and Melchior, 2000) . In one study, for example, it was demonstrated that the odds of experiencing a violent act, including being beaten, witnessing a shooting or stabbing or thinking of hurting someone else, are 2-3 higher for street-based youth than other youth (Irwin et al., 1996) . Furthermore, the probability that street-youth will experience violence likely increases in accordance with the amount of time spent on the street (Huba and Melchior, 2000; Fuller et al., 2001) , further demonstrating the incredible need for interventions that prevent at-risk youth from either becoming or remaining homeless.
Finally, in this analysis, youth reporting baseline homelessness were less likely to have been in addiction treatment in the past 6 months. Interestingly, while some literature suggests that only a small proportion of youth who use drugs, seek treatment (Carlson et al., 2006; Klein et al., 2000; Irwin et al., 1996; Sherman, 1992; Sherman and Latkin, 2002) , other research indicates that when services are available, youth access them (Carlson et al., 2006; De Rosa et al., 1999) . However, some geographers have pointed to the varying and unequal spatial location of support services (Cloke et al., 2000; May, 2003) which undoubtedly presents barriers for youth seeking treatment. In this study, we acknowledge, however, that not being in any treatment may also be a predisposing factor for becoming homeless and not just a consequence. Competing needs such as finding safe shelter and food also renders accessing health care difficult or may make it a low priority (Carlson et al., 2006) . Regardless, our findings are troublesome given that the longer individuals are homeless, the more likely they are to become involved in substance abuse (Feldman and Middleman, 2003) . The emotional distress and mental health concerns homeless youth often face may be further exacerbated by constant victimization and violence commonly experienced on the streets, and in turn may increase susceptibility to addiction (Fuller et al., 2001; Sherman, 1992) as described above. However, because homeless young people are often not connected to a traditional health care system, improving health outcomes among this population can be challenging (Sherman, 1992) . While homelessness itself is widely considered to be marginal and risky, for some young people it is a considerably safer choice than remaining at home (Daiski, 2007) . Interestingly, some research has suggested that the spaces often meant to provide a safe and secure place for homeless youth (e.g., shelters,) are not, in reality, viewed as safe in comparison to public spaces where youth can remain connected within their peer networks and 'street families' (Pain and Francis, 2004; De Rosa et al., 1999) . A lack of privacy, restrictive rules (e.g., curfews, hours of operation), and a fear of violence, assault and theft in shelters often dissuades individuals from actively seeking out and using such services (Frankish et al., 2005; Daiski, 2007; De Rosa et al., 1999) . For youth, specifically those under the age of 18, having to provide personal identification to use shelter services may be a particularly important barrier especially for those who do wish to keep their whereabouts from their parents/guardians a secret (De Rosa et al., 1999) . Trusting professionals including health care providers is often difficult for homeless youth, as many have had numerous real or perceived negative experiences with adults throughout their lives (Feldman and Middleman, 2003; Carlson et al., 2006) . As a result, the social networks among street-youth are of particular importance. In Vancouver, for example, street-youth have reported they often turn to their friends rather than professionals for help and medical advice (Smith et al., 2007) . For those youth who use illicit drugs, there may be additional concerns regarding the involvement of police and/or social services when seeking health care (Feldman and Middleman, 2003) . Homeless youth often perceive their housing status to be one reason why police hassle them and in this sense, a lack of support from police may reinforce or in some cases actually create the housing difficulties they experience (Daiski, 2007; De Rosa et al. 1999) . Importantly, individuals involved in the drug economy are significantly more likely to share syringes, inject with a greater number of contacts, spend more time on the street, and have larger social networks of active drug users (Buhrich et al., 2000; Ensign and Santelli, 1998) . Taking into consideration the nature of their social networks, one approach to address the needs of this highly vulnerable population may be to include youth in the process as peer educators. More specifically, street-experienced individuals could be trained to promote safer practices among youth, particularly for those heavily involved in drug use, and could also work to place individuals in contact with support services.
The present study has several limitations. First, although extensive street-based outreach efforts and snowball sampling methods were used to derive a representative sample of street-involved youth, there are no registries from which to draw a random sample. With respect to this concern, it should be noted that the ARYS cohort demographics are similar to other local studies of streetinvolved youth (Ochnio et al., 2001; Miller et al., 2006) . Homelessness among youth is often described as a transient or episodic rather than fixed grouping, in that young people often move into and out of it at different times (Pain and Francis, 2004; May, 2003) and given that we only measured homelessness at one time point, it is likely that our estimate of homelessness in this setting may be underestimated. Further, given that almost half of the street-involved youth in our study reported being homeless at least once in the 6 months prior to baseline, it is likely therefore, that participants in ARYS represent youth on a continuum of homelessness rather than youth who can be divided into one of two distinct groups: those whom are homeless versus those whom are not. Since we relied on self-report data regarding drug-and sexual-related practices, our analysis could be subject to socially desirable responding. Although confidentiality is reassured as part of the interview, and interviewers make every effort to build trust with the participants, it is possible that we underestimated some behaviors in the present study.
In summary, we found a high rate of homelessness among a community-recruited cohort of drug using street youth, with approximately 57% of youth reporting homelessness at baseline. Further, we identified a unique set of risk factors associated with homelessness in our cohort which included frequent crack use, public injecting, experiencing violence and having not been in any addiction treatment in the six-month period prior to being interviewed. The findings of this analysis paint a bleak picture for street-involved youth in Vancouver, Canada. Our observations are particularly worrisome given previous literature which suggests that if violence, psychological disorders and substance use remain untreated and if homelessness and public injecting behaviors persists, additional challenges are likely to develop (Martijn and Sharpe, 2006) , including heightened risk for premature death and HIV infection (Hwang et al., 1997; Clatts et al., 1998; Klinkenberg et al., 2003) . To ensure support and care for this vulnerable population, improved access to appropriate health care is vital, whether it be by providing transportation to available services, increasing their number and location, or applying an integrated approach to address multiple needs (e.g., mental health issues, drug treatment) in one place. Based on the findings of this study, low-barrier supportive housing, that is housing where a minimal number of expectations are placed on tenants (e.g., drug use tolerated) and increased availability of residential treatment programs, may be appropriate first steps to create spaces where youth feel comfortable. Further, the barriers impacting access to care need to be fully evaluated and managed. Given the importance of social networks and street families, training youth to act as peer educators may be a particularly effective program to promote safer practices and improve awareness of available services. Finally, more participatory research should be conducted with street youth, particularly where the focus is on the development and evaluation of programs/policies specifically intended to address the health and social issues of street youth and/or other homeless populations.
